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Au nanosphere synthesis
Au nanospheres (AuNSs) for use in initial flexible SERS devices were synthesized under a ni trogen atmosphere while sonicating (Branson, Model 2510) using equimolar amounts of aque ous hydrogen tetrachloroaurate and sodium citrate for half an hour. The resulting purple solu tion was aged in the dark for 16 hours, with a final λ max of 524 nm. 1
Enhancement factor calculation
Enhancement factor calculation followed the method published by Wustholz et al (Eq. 1). 2
where N NRS is the number of analyte molecules contributing to the normal Raman scattering measurement, N SERS is the number of analyte molecules contributing to the SERS measurement, I NRS is the normal Raman scattering intensity of the analyte at a particular cm -1 shift, and I SERS is SERS intensity of the analyte at an analogous cm -1 shift. In this calculation, we assume all molecules in the probe volume contribute equally to the measured signal. The value of N SERS was estimated two different ways to account for potential variations in nanoparticle distribution in the PDMS layer: (1) uniformly using the in-device probe volume, considering excitation laser spot size (25-m-diameter) and the microfluidic channel heights (100 m) and (2) based on the nanoparticle coverage seen in the figure 4 SEM image (assuming that this coverage is representative and that the revealed nanoparticle surface area is hemispherical). Calculating the enhancement factor both ways presents a reasonable enhancement factor range for the flexible SERS microfluidic device. For the simple consideration of all molecules in the cylindrical probe volume experiencing enhancement (estimation #1): the laser spot size for SERS measurement (25-µm-diameter) was 490.9 µm 2 and the height of the microfluidic channel was 100 µm, yielding a probe volume (disregarding the possibility of sub-monolayer nanoparticle coverage) is: So, for the two assumptions, the number of molecules contributing to the measured SERS intensities range from 4.1 x 10 6 to 2.9 x 10 10 . I SERS for the 1200 cm -1 shift band, collected at 3 mW incident power for 10 seconds (matched to collection conditions for normal Raman spectra), was measured to be 4813 adus.
For normal Raman measurement on a 100 mM BPE solution, probe volume was determined using the scanning knife edge method 3 to be 0.0024 mm 3 , and thus: 
